Objective: to seek the best evidence available in the literature concerning the knowledge produced and related to the techniques of intermittent and indwelling urinary catheterization, so as to place the nursing care given to patients submitted to urinary catheterization on a scientific foundation and to prevent urinary tract infections. Method: the literature search was undertaken in the Pubmed and Cochrane databases for the development of the integrative review. The sample was of 34 articles. These were analyzed by two independent researchers using an instrument adapted for ascertaining the level of evidence and the grade of recommendation, in addition to the use of the Jadad scale. Results: the evidence available related to the nursing care for patients submitted to urinary catheterization is: the infection rate in the urinary tract does not alter whether the perineum is cleaned with sterile water or not, or with the use of povidone-iodine solution or chlorhexidine; or using clean or sterile technique. The use of an intermittent catheter with clean technique results in low rates of complications or infections compared to the use of an indwelling catheter. The removal of the catheter in up to 24 hours after surgery and the use of an antimicrobial-impregnated or hydrophilic-coated catheter reduce urinary tract infection.
Introduction
Urinary catheterization is an invasive procedure in which a urethral catheter is inserted into the bladder with the aim, among others, of the draining of urine in patients with problems in eliminating urine. The drainage of urine may be undertaken using an open system (intermittent or for relief) or a closed one (indwelling) and through the supra-pubic route (1) . Urinary Tract Infections (UTI) are responsible for over 30% of all Healthcare Associated Infections (HAI), being in their entirety related to the instrumentation of the urinary tract, the most important isolated risk factor and that which predisposes patients to infection (1) .
Infection may arise in 1 -2% of patients submitted to catheterization with an indwelling catheter (2) (3) .
Due to the high incidence of UTI in the hospital setting, preventive measures must be adopted to reduce complications and treatment costs. In this perspective it is necessary that nursing actions based on clinical evidence should be used and updated so as to keep up with technological advances in health practices, to meet the increasingly participative and critical demand from health service users, and to ensure quality and safety in care.
Evidence-based health practice is characterized by the organization of information supported by scientifically-relevant results, identifying the most efficient and safest conducts for clinical problems in a specified client group (4) . As a result of this conception, practice based in intuition, in non-systematized clinical experience, and in physio-pathological theories has been disregarded, giving way to the conscious and careful use of the best available evidence for taking decisions about patient care, minimizing complications and improving the care given.
Historically, nursing has been responsible for carrying out various technical procedures in health care, principally actions of promotion, treatment or rehabilitation, directed at a clientele with acute or chronic clinical problems. Among these, patients with alterations in urinary function and who need urinary catheterization represent about 10% of hospitalized patients (1, 3) .
It is known that catheterization with intermittent or indwelling catheters in the hospital setting is an aseptic technique (3) which must be undertaken by a qualified and trained nurse or nurse technician, so as to minimize the complications inherent to the procedure, including UTI (1) (2) (3) . Ercole FE, Macieira TGR, Wenceslau LCC, Martins AR, Campos CC, Chianca TCM.
period of publication, and for the Cochrane database, the descriptor Urinary Catheterization was used. In addition to the search in these databases, a reverse search was undertaken based on the articles found in the above databases, irrespective of the articles' year of publication. Note: The articles found and selected through the reverse search did not form part of the total of the articles found in the two data-bases.
After research in the data-bases, the following inclusion criteria were adopted for the selection of Following that, an integral and critical reading of the texts was done, resulting in the selection of 20 articles.
Based on the search carried out in the Cochrane database, 25 articles were chosen after reading the titles and abstracts, which were then read in full. Of the articles, 12 were selected. Of the 124 articles selected in the two data-bases, 92 were excluded following application of the exclusion criteria pre-established for the study.
Using the reverse search, based on the reading of the 32 articles which made up the sample extracted from the two data-bases researched, 10 were found related to the issue, of which 08 were read in full; of these, 06 were excluded for not meeting the study's inclusion criteria. The study's final sample had 34 articles.
A data collection instrument was adapted and used for characterization of the selected studies (4) (5) The articles selected were evaluated in relation to the level of evidence and grade of recommendation (5) . The Jadad scale (6) was used for evaluating the methodological quality of the RCT selected in this study. This scale Of the review's 34 articles, 01 (3%) was classified as Meta-analysis, 28 (75%) were RCT and 08 (22%)
were Systematic Reviews. All the studies presented level non-sterile water versus PVP-I; sterile water versus chlorhexidine 0.05%; non-sterile water in comparison to chlorhexidine 0.1% to reduce UTI found an association between the groups in relation to UTI which was not statistically significant (7) (8) (9) (10) .
One study compared two techniques of cleansing of the hands of the professional who undertook the catheterization to verify the occurrence of UTI. No statistically-significant difference was found in the rates of UTI between the group in which the professional's hands were cleansed for 30 seconds and two pairs of gloves were worn, and the group in which the entire fore-arm was cleansed for three minutes and one pair of gloves was used (11) .
To verify whether the incidence of UTI could be reduced by inverting the sequence of steps in the technique of urinary catheterization, it was determined that there was no statistically-significant difference in relation to bacteriuria and UTI when the stage of periurethral hygiene was carried out after the stage of insertion of the catheter (12) .
On comparing sterile technique to clean technique in 156 surgical patients who were submitted to indwelling catheterization in the pre-operative period, it was observed that there was no statistically-significant difference between the two groups in relation to the incidence of UTI, although there was a significant difference in relation to cost, with the sterile technique being twice as costly as the clean one (13) .
In patients with spinal cord injuries, carrying out clean, intermittent self-catheterization was associated 463 www.eerp.usp.br/rlae
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with lower rates of UTI and complications of the lower urinary tract when compared to sterile indwelling catheterization (14) (15) (16) . Patients with spinal cord injuries who were submitted to sterile intermittent catheterization presented a lower incidence of UTI when compared to the group with clean technique (17) .
Clean intermittent self-catheterization with use of sterile single-use catheter does not reduce the incidence of bacteriuria and UTI when compared to the use of the same catheter various times (18) .
A study undertaken evaluating the use of lubricating gel associated with an antiseptic (PVP-I) in clean intermittent self-catheterization demonstrated that it was more efficient than the use of common lubricating gel in the reduction of contamination of the bladder with micro-organisms (19) (20) .
Type of catheter material
The articles which comprise this subject area deal with the type of material the catheters are made of and some substances for coating the intraluminal and external surfaces of the catheter and their relation to the reduction of infection of the urinary tract (Table 3) . Hospitalized patients who use an indwelling catheter impregnated with silver oxide when compared to a common catheter (plastic, latex, silicone, silicone hydrogel, polyvinyl-PVC) for a short period of time did not have a statistically-significant reduction in bacteriuria and UTI. The use of catheters impregnated with silver alloy for up to one week when compared to common catheters had a significant reduction in the incidence of asymptomatic bacteriuria. With more than one week of catheterization, the risk of asymptomatic bacteriuria continued reduced with the use of a silver alloy coated catheter (21) (22) . A reduction in UTI was also obtained when a hydrophilic coated catheter, rather than a plastic one, was used in patients carrying out self-catheterization (23) . The use of a hydrophilic coated catheter rather than a PVC one presented a lower rate of UTI, but the association was not significant (24) . The use of a hydrogel catheter combined with silver salts in comparison with a common catheter in patients needing catheterization for more than three days did not reduce the incidence of UTI (25) .
The use of catheters impregnated with antibiotics for up to a week was effective in the reduction of bacteriuria, although this data was not very conclusive in confirming this same efficacy when the catheter was used for a prolonged period (21) . When a catheter impregnated with nitrofurazone was used, in comparison with a silicone catheter, there was a reduction in the incidence of bacteriuria and funguria (26) .
There is no evidence supporting the idea that the use of catheters coated with any sort of antiseptic or antimicrobial solution is more beneficial than the use of common catheters in reducing UTI in patients who need urinary catheterizing for prolonged periods (27) . There is not enough evidence to determine which is the best type of urinary catheter, in terms of prevention of UTI (28) (29) .
Maintenance and removal of the catheter
The articles comprising this subject area are about the length of time the catheter remains in situ and its removal, use of a fixation device and the procedure of clamping of the closed system and its relation to reduction of UTI (Table 4) . In surgical patients, the removal of the indwelling catheter in the first day post-surgery, compared to removal on the fourth or fifth day postoperative was associated with a lower incidence of UTI, although there was an increased risk of re-catheterization (30) (31) (32) (33) (34) (35) (36) .
A study of adult patients submitted to urological and gynecological surgery and who were submitted to indwelling urinary catheterization ascertained that the removal of the urinary catheter at midnight is recommended and that it is associated with a reduced hospital stay, with reduced need for re-catheterization and with lower costs. The late removal of the catheter (after 14 days) was related to an increased risk of UTI (37) (38) .
There was no statistically-significant difference in the UTI rates for clamping a closed system for a determined period before removing it, compared to letting it drain urine freely for 24 or 72 hours before removing the catheter (37) .
When a Statlock® brand fixation device for
indwelling catheters was used in adult patients with spinal cord injury, a statistically-insignificant association with an increase in UTI rates and complications with lesion of the urethral meatus was verified. Further studies on this device need to be undertaken (39) .
The length of time the catheter remains in situ must be monitored in line with the patient's clinical conditions. The catheter must not be maintained in the patient without a carefully-taken clinical reason. This safe practice may avoid UTI and other complications (40) .
Discussion
Urinary tract infections (UTI) are among the most frequent complications related to the procedure of catheterization (1) . Approximately 10% of hospitalized patients are submitted to urinary catheterization (2) (3) . Ercole FE, Macieira TGR, Wenceslau LCC, Martins AR, Campos CC, Chianca TCM.
the catheter should be undertaken, but that this can be done with non-sterile water -the economical alternative -sterile water, or antiseptic solution (chlorhexidine and PVP-I) -all being equally effective (7) (8) (9) (10) . Some of these findings in relation to the development of UTI and costs need to be confirmed. to indwelling catheterization (13) (14) (15) (16) . It is known that the indwelling catheter is more prone to the development of UTI, and because of this it is recommended that its insertion should be carried out under aseptic conditions and that it should be kept closed to avoid infection. Inconclusive results were obtained in comparing intermittent catheterization with indwelling catheterization in relation to reduction of bacteriuria and UTI (17) .
Studies were not found in this IR
In the home setting, clean intermittent selfcatheterization is related to reduction in UTI and bacteriuria (14) . Intermittent self-catheterization with a sterile single-use catheter, compared to a non-sterile re-usable catheter, did not reduce the incidence of bacteriuria (18) .
The insertion of the catheter using the sterile technique, compared to the clean technique, suggests a relation with the reduction of UTI (17) . In contrast, another two studies did not observe reduction in UTI with the use of the sterile technique (13, 15) . It should be noted that in these three, methodologically well-conducted, studies, the results found were contradictory, which shows the need for further research to evaluate the risk of UTI.
The majority of the studies related to the catheter material points to a reduction in UTI when silver alloy coated catheter and those impregnated with antibiotic are used for a period of up to one week, in comparison with catheters made from silicone, silicone with hydrogel, latex and PVC (21) (22) . Catheters coated with silver alloy, when compared with those of silicone and latex, reduce bacteriuria and UTI, even when the length of time the catheter remains in situ is prolonged (22) . The rate of UTI was significantly lower in the group of patients who used catheters with hydrophilic coatings in comparison with those of PVC (23) (24) . There is insufficient evidence to conclude that the use of hydrogel catheters and silver salts can reduce UTI ( 25) . There is no evidence to justify the advantage of catheters coated with substances over common catheters in relation to UTI (27) (28) (29) . Studies must be undertaken to evaluate the cost-benefit ratio for the use of these catheters for any type of patient.
The recommendation for use of a urinary catheter does not point to a reduction in UTI (39) .
It is recommended that catheter remain in place after surgery for up to 24 hours, to reduce rates of symptomatic UTI (30) (31) (32) (33) (35) (36) (37) . It is suggested that the early removal of the catheter, on the other hand, during the night in comparison to the morning, decreases the patient's stay in hospital, saving resources (37) . There was neither suggestive nor conclusive evidence regarding the best period of the day for removing the catheter, in relation to reducing UTI (37) . Further studies must be carried out for a secure recommendation concerning the best period of the day to remove urinary catheters.
The use of lubricating gel with PVP-I to facilitate the insertion of the urinary catheter was demonstrated to be efficient in reducing contamination of the bladder with microorganisms during self-catheterization and in intermittent catheterization performed by family members and caregivers in the home (19) (20) . Studies in the hospital setting must be undertaken to establish the efficacy of using lubricating gel with PVP-I, normal lubricating gel, and sterile gel in relation to UTI and the procedure's costs. the device and UTI (40) . This article's Jadad classificationbelow three -demonstrates the need for further studies on this subject.
There is limited evidence regarding the practice of clamping the catheter before removing it to reduce UTI, although one study recommends that if clamping should be done, it should be done for a determined period before the removal, when compared to free drainage of urine during 24 or 72 hours before the catheter's removal (37) .
Conclusion
Urinary catheterization is a widely-practiced -there was no statistically significant difference in the rates of UTI on clamping the closed system for a specified period before removal, when compared to free drainage of urine for 24 or 72 hours before the catheter's removal (1B).
-the safe use of the urinary catheter reduces the time it remains in place but does not point to reduction in UTI (2A). Ercole FE, Macieira TGR, Wenceslau LCC, Martins AR, Campos CC, Chianca TCM.
solutions used in cleansing of the perineum, sterile and non-sterile technique, the period of the day for removing the catheter, the use of clamping for catheter removal, and the cost effectiveness of the catheter material.
